The periodic albino mutant of Xenopus laevis has been used to study the development of pigment cells because both the retinal pigment epithelium (RPE) and melanophores are affected. In this mutant, "white pigment cells" containing both melanophorespecific and iridophore-specific pigment organelles appear. The present experiments were designed to investigate the structural organization and expression of microphthalmia-associated transcription factor (Mitf) in the mutant since Mitf is known to regulate the development of melanocytes and RPE. The exon structures of X. laevis mitf genes (mitf.L and mitf.S) were defined using newly obtained Mitf transcripts and X. laevis genomic data. Compared to mouse mitf, exons 3 and 6a were absent in X. laevis mitf. The four exons between exons 4 and 6b in X. laevis mitf were named 5α, 5β, 5γ, and 5δ. Exons 5α and 5δ were specific to X. laevis mitf, whereas the continuous exons 5β/γ were identical to exon 5 of mouse mitf. A wide variety of A-Mitf and M-Mitf transcript variants lacking one or more exons were found in X. laevis; however, different types of Mitf transcripts were expressed in the mutant. In addition, white pigment cells and melanophores expressed both the mitf and dopachrome tautomerase (dct) genes.
| INTRODUCTION
A wide variety of pigment cells are known to exist in poikilotherms (Bagnara, 1998; Bagnara & Hadley, 1973; Hall & Horstadius, 1988) . Three types of pigment cells (melanophores, iridophores, and xanthophores), all derived from neural crest cells, are present in Xenopus laevis. The periodic albino mutant (a p /a p ) of X. laevis has been used to study the development and organellogenesis of pigment cells (Fukuzawa, 2004 (Fukuzawa, , 2006 (Fukuzawa, , 2010 Fukuzawa & Ide, 1986 , 1987 Hoperskaya, 1975 Hoperskaya, , 1981 MacMillan, 1979 MacMillan, , 1981 . In this mutant, the oocytes do not contain melanin; however, melanin appears in the retinal pigment epithelium (RPE) and in skin melanophores at the larval stages, and then both RPE and melanophores gradually depigment during metamorphosis (Hoperskaya, 1975 (Hoperskaya, , 1981 . In addition, melanophores and iridophores have been shown to be affected in the periodic albino mutant (Fukuzawa & Ide, 1986; Hoperskaya, 1981; MacMillan, 1979; MacMillan & Gordon, 1981; Seldenrijk, Huijsman, Heussen, & van de Veerdonk, 1982) . White pigment cells, which show the characteristic features of both melanophores and iridophores, specifically appear in the periodic albino mutant and are localized where melanophores would normally differentiate in the wild type (Fukuzawa, 2010) . White pigment cells are unique due to having (a) features of melanophore precursors at various stages of development and (b) reflecting platelets characteristic of iridophores, and (c) exhibiting pigment dispersion similar to that of melanophores in response to α-melanocyte stimulating hormone (α-MSH; Fukuzawa, 2010) . White pigment cells in the mutant have been thought to arise from melanophore precursors, and accumulate reflecting platelets characteristic of Genes to Cells FUKUZAWA iridophores (Fukuzawa, 2010 (Fukuzawa, , 2015 . Previous experiments using suppressive subtractive hybridization have revealed that the ferritin H subunit gene is specifically expressed in white pigment cells but not in melanophores in the periodic albino mutant (Fukuzawa, 2015) .
Iridophores, which reflect light, are present in poikilotherms, but not in mammals (Bagnara, 1998; Bagnara & Hadley, 1973) . Light-reflecting pigment cells remain less studied than melanin-producing cells, such as melanocytes and RPE. The causative gene of the periodic albino mutant is still unknown; however, studies on this mutant may give clues as to (a) why abnormal melanization and depigmentation occur in both melanophores and RPE, (b) why light-reflecting white pigment cells arise from melanophore precursors, and (c) how the formation of reflecting platelets is regulated in white pigment cells.
Microphthalmia-associated transcription factor (Mitf) is a tissue-specific transcription factor that regulates the development of melanocytes and RPE (Goding, 2000; Levy, Khaled, & Fisher, 2006; Shibahara et al., 2001) . Previous reports have shown that the mitf gene plays an important role in melanophore development in Xenopus and zebrafish (Curran et al., 2010; Kumasaka, Sato, Sato, Yajima, & Yamamoto, 2004; Lister, Close, & Raible, 2001; Lister, Robertson, Lepage, Johnson, & Raible, 1999) . While M-Mitf is expressed specifically in melanocytes (Yajima et al., 1999) , A-Mitf is ubiquitously expressed, but predominant in RPE (Amae et al., 1998; Udono et al., 2000) . Since both melanophores and RPE are affected in the periodic albino mutant, it was examined whether abnormal expression of the mitf gene was associated with this mutation. To define the structural organization and expression of the mitf gene in the periodic albino mutant, A-Mitf and M-Mitf transcript variants were analyzed and compared between the wild type and the mutant. The use of A-Mitf and M-Mitf transcript variants obtained in the present work, together with X. laevis genomic data (Session et al., 2016; Vize & Zorn, 2017) , allowed the precise definition of exon structures in the X. laevis mitf genes, mitf.L and mitf.S, which are located in the long (L) and short (S) subgenomes (chromosomes), respectively. A wide variety of A-Mitf and M-Mitf transcript variants lacking one or more exons were present in both wild type and mutant; however, different types of Mitf transcripts were expressed in the mutant. In particular, alternative splicing at short-distance tandem sites (CAGCAG acceptors) of the mitf gene exon 1b was observed only in the mutant. To the best of our knowledge, this is the first report of this type of alternative splicing in the mitf gene. The incidence of Mitf transcript variants lacking a certain exon was different between the wild type and the mutant.
The expression of mitf and dopachrome tautomerase (dct), known as an early melanoblast marker (Steel, Davidson, & Jackson, 1992) , was examined in wild-type and mutant tadpoles by whole mount in situ hybridization (WISH). It was revealed that white pigment cells of the mutant and melanophores of the wild type expressed both the mitf and dct genes. In the allotetraploid frog X. laevis, two subgenomes have been designated as L and S (Matsuda et al., 2015; Session et al., 2016) . According to Xenbase, the X. laevis mitf genes, mitf.L and mitf.S, are located on chromosome 4L and 4S, respectively. Exon structures of the X. laevis mitf genes were determined from data of Mitf transcript variants obtained in the present work and the X. laevis whole-genome sequence of chromosome 4L (NC_030730.1) and 4S (NC_030731.1).
In Figure 1 , exons of X. laevis mitf were compared to those of mouse mitf. The amino acid sequences of Mitf in X. laevis and mouse are shown in Figure 2 . The exon structure of the X. laevis mitf.L was identical to that of the X. laevis mitf.S although intron lengths were different between them (Figure 1) . Exons 3 and 6a, present in mouse mitf, were absent in X. laevis mitf.L and mitf.S. Four exons were present between exon 4 F I G U R E 1 Comparison of mitf exons between X. laevis and mouse. Exons used to produce A-Mitf and M-Mitf are indicated as boxes and numbered according to Hallsson et al. (2000) . The exons present between exon 4 and exon 6b in X. laevis mitf were named 5α, 5β, 5γ, and 5δ. The continuous exons 5β and 5γ were thought to be identical to mouse mitf "exon 5" (see Figure 3 for details). Both mitf.L and mitf.S differ from mouse mitf by the absence of exons 3 and 6a, and the presence of exons 5α and 5δ. Intron lengths (kb) in mouse mitf (Bharti, Liu, Csermely, Bertuzzi, & Arnheiter, 2008) , mitf.L (NC_030730.1), and mitf.S (NC_030731.1) are shown | Genes to Cells FUKUZAWA F I G U R E 2 Amino acid sequences of Mitf in X. laevis and mouse. The activation domain (AD), basic region, helix-loop-helix domain, and leucine (L) zipper domain are shown. Identical residues and conserved residues are shaded black and gray, respectively. Arrows indicate the boundaries of exons 2a/b, 5β/γ, and 6a/b. Exons 3 and 6a are specific to mouse mitf, whereas exons 5α and 5δ are specific to X. laevis mitf. The continuous exons 5β/γ of X. laevis mitf are identical to exon 5 of mouse mitf. When Mitf transcript variants are produced by skipping exon 5δ, the amino acid changes from Lys (K) to Glu (E) in the beginning of exon 6b (asterisks) in both Mitf.L and Mitf.S (see Figure 4 for details). Accession numbers: mouse A-Mitf, NM_001113198.1; mouse M-Mitf, NM_008601.3; X. laevis Mitf, LC315567-LC315583 (DDBJ) Genes to Cells FUKUZAWA and exon 6b in X. laevis mitf, and were named 5α, 5β, 5γ, and 5δ in the present study. Exons 5α and 5δ were specific to the X. laevis mitf gene, being absent in mouse mitf. The amino acid sequences encoded by the continuous exons 5β and 5γ in X. laevis mitf were found to be identical to those encoded by mouse mitf "exon 5" (Figure 2 ). The two exons, 5β and 5γ, may be derived from an "ancestral exon" in such a way that the change in nucleotides from (AGG) (GCC) to (AAG) (GTA) creates new splice acceptor (AAG) and donor (GTA) sites, dividing the "ancestral exon" into two parts (Figure 3 ).
Alteration of a single amino acid occurs when a certain exon is skipped to produce transcript variants of Mitf.L and Mitf.S (Figure 4 ). When exon 6b is linked to exon 5δ, the amino acid in the beginning of exon 6b is Lys (K) in both Mitf.L and Mitf.S (Figures 2 and 4) . However, when exon 5δ is skipped to produce transcripts of Mitf.L and Mitf.S, the amino acid in the beginning of exon 6b becomes Glu (E) instead of Lys (K) (Figure 4 ). These Mitf transcript variants skipping exon 5δ were found to be present in both the wild type and the mutant ( Figure 5 ) although it is not clear whether this amino acid alteration affects Mitf function.
A wide variety of transcript variants were found in A-Mitf and M-Mitf in the wild type and the mutant ( Figure 5 ). In AMitf transcript variants, one or more exons among 5α, 5γ, and 5δ were skipped in the wild type and the mutant (Figure 5a ). In addition, it should be noted that new transcript variants, AMitf.L Δ1b(CAG) and A-Mitf.S Δ1b(CAG), both of which have the first 3-bp (CAG) of exon 1b deleted, were found in A-Mitf.L and A-Mitf.S of the mutant, but not in the wild type ( Figures 5 and 6 ). Figure 6 shows that alternative splicing at the tandem acceptor (CAG) in exon 1b appears to lead to the deletion of one amino acid, Ser (S), in both A-Mitf.L and A-Mitf.S. Alternative splicing at short-distance tandem sites has been reported in many species (Hiller & Platzer, 2008) ; however, it is unclear whether the deletion of this amino acid affects Mitf function. To the best of our knowledge, this is the first time alternative splicing at short-distance tandem sites in mitf genes were reported. Variation in A-Mitf transcript variants in the mutant was larger than that in the wild type. While four types of A-Mitf transcript variants were observed in the wild type, seven types of A-Mitf transcript variants were detected in the mutant (Figure 5a ).
F I G U R E 3
Comparison of "exon 5" in mouse mitf and exons 5β/γ in X. laevis mitf.L and mitf.S. The amino acid sequences of exons 5β/γ in X. laevis mitf.L and mitf.S are identical to those of "exon 5" in mouse mitf (see Figure 2) . AGG (dark gray) and GCC (black) in mouse mitf "exon 5" correspond to AAG (green) in exon 5β and GTA (blue) in exon 5γ, respectively, in X. laevis mitf.L and mitf.S. If AGG (dark gray) and GCC (black) change into AAG (green) and GTA (blue), splice acceptor (green) and donor (blue) sites would be created, respectively. Arrows indicate the boundary of exon 5β and exon 5γ in X. laevis mitf.L and mitf.S F I G U R E 4 Alteration of a single amino acid associated with exon skipping in transcript variants of Mitf.L (a) and Mitf.S (b). When exon 6b is linked to exon 5δ, the amino acid in the beginning of exon 6b is a Lys (K) in both Mitf.L and Mitf.S. However, in the transcripts skipping exon 5δ (Mitf.L Δ5δ and Mitf.S Δ5δ), the amino acid in the beginning of exon 6b is a Glu (E). These Mitf transcript variants skipping exon 5δ are present both in the wild type and the mutant (see Figure 5) | Genes to Cells Genes to Cells FUKUZAWA In M-Mitf transcript variants, one or more exons among 2b, 5α, 5γ, and 5δ were skipped in the wild type and the mutant (Figure 5b) . Kumasaka et al. (2004) previously isolated and reported transcripts of X. laevis A-Mitf and M-Mitf from embryos at stage 27/28; however, the exon structures of the mitf genes were not described because (a) the whole-genome sequencing data were not available at that time, and (b) not enough transcript variants were observed to verify the exons. When compared with the present data on the mitf genes (Figures 1-6) , following errors were pointed out in the paper of Kumasaka et al. (2004) : (a) the exon 5γ encoded sequence was incorrectly aligned with the exon 5δ encoded sequence because these were not distinguished, (b) the sequences encoded by exons 5α and 5δ were not shown in A-Mitf transcripts, and (c) the exon 5γ encoded sequence was not shown in MMitf transcripts. Mitf transcript variants lacking one or more exons have been reported in many species including Xenopus (Kumasaka et al., 2004) , zebrafish (Zeng, Johnson, Lister, & Patton, 2015) , mouse (Hallsson et al., 2000; Murakami, Iwata, & Funada, 2007) , sheep (Saravanaperumal, Pediconi, Renieri, & Terza, 2014) , and human (Simmons, Pierce, & Boyle, 2014; Wang, Radfar, Liu, Riker, & Khong, 2010) . It is possible that Mitf transcript variants skipping a certain exon may affect pigmentation. In fact, Mitf transcript variants lacking exon 2b, described in mammals (Hallsson et al., 2000; Simmons et al., 2014) , have been suggested to affect pigmentation since the phosphorylation site at serine 73 in exon 2b plays an important role (Debbache et al., 2012; Hallsson et al., 2000; Wu et al., 2000) . Hence, the incidence of Mitf transcript variants lacking a certain exon was compared between the wild type and the mutant. The data presented in Figure 5 were statistically analyzed, and were summarized in Tables 1 and 2. Among A-Mitf transcript variants, the incidence of AMitf lacking exon 1b(CAG) was significantly higher in the mutant (p < 0.05) while that of A-Mitf lacking exon 5γ was significantly lower in the mutant (p < 0.01) than in the wild type (Table 1) . As to M-Mitf transcript variants, the incidence of M-Mitf lacking exon 5α was significantly higher in the mutant (p < 0.01) while that of M-Mitf lacking exon 5γ was significantly lower in the mutant (p < 0.01) than in the wild type (Table 2 ). The reason why Kumasaka et al. (2004) did not find M-Mitf transcripts with the exon 5γ encoded sequence may be due to the high incidence of M-Mitf lacking exon 5γ in the wild type (Table 2) . However, no differences were found in the sequences around splice acceptor and donor sites of exons 5α, 5β/γ, and 5δ between the wild type and the mutant (Supporting Information Figure S1 ).
Although the role of exons 1b(CAG), 5α and 5γ is not clear at this point, it is possible that transcriptional regulation of the mitf gene is affected in the periodic albino mutant, and that the presence or absence of the protein encoded by certain exons in Mitf transcript may cause abnormal melanization, leading to depigmentation in both RPE and melanophores. Further studies are necessary to clarify this point.
| White pigment cells in the mutant and melanophores in the wild type express both the mitf and the dct genes
The Xenopus tadpole tail is particularly suited to examine gene expression differences between white pigment cells in the mutant and melanophores in the wild type. Only melanophores were present in the posterior region of the wild-type tail, while in the mutant white pigment cells instead of melanophores were localized in this region (Fukuzawa, 2010 (Fukuzawa, , 2015 . Melanophores in the wild-type tail looked black and did not reflect light; however, white pigment cells in the mutant tail looked brown under transmitted light, but white by reflecting light (Supporting Information Figure S2 ).
Whole mount in situ hybridization was performed in wild-type and mutant tadpoles at stage 46 to examine the expression of mitf. It has been reported that RNA probes generated from the sequence encoding either exon 1a or exon 1 m are not long enough to detect clear hybridization signals (Kumasaka et al., 2004) . In the present work, RNA probes were generated from the sequence encoding either exons 1a-4 of Mitf.S (mitf 1a-4) or exons 7-9 of Mitf.S (mitf 7-9) containing the bHLH-LZ region common to all Mitf variants. It is thought that staining with the mitf 1a-4 antisense probe reflects A-Mitf expression while that with the mitf 7-9 antisense probe reflects the expression of all Mitf transcript variants, including M-Mitf. Figure 7 shows the result of WISH when melanin was removed by bleaching before hybridization. In the negative control with a sense probe of either mitf 1a-4 or mitf 7-9, no staining was observed in the tails of the wild type (Figure 7b,c) or the mutant (Figure 7f,g ). Hybridization with an antisense probe of either mitf 1a-4 or mitf 7-9 provided a clear hybridization signal (Figure 7d,e,h,i) . WISH using antisense probes of mitf 1a-4 and mitf 7-9 showed that the hybridization signal was observed in both melanophores in the wild-type tail (Figure 7d ,e, arrowheads) and white pigment cells in Genes to Cells FUKUZAWA the mutant tail (Figure 7h,i, arrows) . Therefore, the present results show that the mitf gene was expressed in white pigment cells in the mutant as well as melanophores of the wild type. However, it was difficult to examine the types of Mitf transcript variants expressed in pigment cells by WISH because a wide variety of transcript variants existed in A-Mitf and M-Mitf (Figure 5 ), and the hybridization signal was relatively weaker in the antisense probe of a certain Mitf transcript variant than in the mitf 7-9, which was bound to all Mitf transcript variants. The expression of dct was also examined in wild-type and mutant tadpoles at stage 46 (Figure 8) . No staining was observed in the tails of the wild type (Figure 8a ) or the mutant (Figure 8c ) in the negative control with a sense probe of dct. WISH using an antisense probe of dct showed that the hybridization signal was observed in both melanophores in the wild-type tail (Figure 8b , arrowheads) and white pigment cells in the mutant tail (Figure 8d, arrows) . Therefore, it is clear that both express dct in tadpole tails at stage 46.
These results coincide with previous reports that mitf and dct are expressed in melanin-producing cells in X. laevis embryos (Kumasaka, Sato, Yajima, & Yamamoto, 2003; Kumasaka et al., 2004) . It is likely that the expression of both mitf and dct in white pigment cells results in the formation of melanosomes at various stages of development, which has been described previously (Fukuzawa, 2010) . Recently, tfec, another gene in the microphthalmia/transcription factor E (MiT/ TFE) family (mitf, tfe3, tfeb, and tfec) , has been shown to be expressed in iridophores in zebrafish (Lister, Lane, Nguyen, & Lunney, 2011) . However, it is not known how the formation of reflecting platelets is regulated in white pigment cells in the mutant. Further studies are needed to clarify the genes involved in unusual pigment organellogenesis in the periodic albino mutant.
| EXPERIMENTAL PROCEDURES
Wild-type (+/+) and the periodic albino mutant (a
Xenopus laevis were used in the present work. The developmental stages were determined according to Nieuwkoop and Faber (1967) .
F I G U R E 7
Expression of mitf mRNA in white pigment cells and melanophores. RNA probes were generated from the sequence encoding either exons 1a-4 or exons 7-9 of Mitf.S (a). Photographs of the wild-type tail (b-e) and the mutant tail (f-i) at stage 46 are shown. Tadpoles were bleached to remove melanin before hybridization. In the negative control using a sense probe of either mitf 1a-4 or mitf 7-9, no staining was observed in the tails of either the wild type (b, c) or the mutant (f, g). WISH using an antisense probe of mitf 1a-4 (d, h) indicated that staining was observed in melanophores in the wild-type tail (d, arrowheads) and white pigment cells in the mutant tail (h, arrows). Using an antisense probe of mitf 7-9, staining was also detected in melanophores in the wild-type tail (e, arrowheads) and white pigment cells in the mutant tail (i, arrows). nc, notochord. sc, spinal cord. Scale bars: 100 μm 
| Identification of genes in

Xenopus laevis
Xenopus genes were identified using the X. laevis genome v9.1 (Xenbase; Session et al., 2016; Vize & Zorn, 2017) . Gene names and symbols were based on the nomenclature guidelines described in Xenbase (http://www.xenbase.org/ gene/static/geneNomenclature.jsp). The exon structures of X. laevis mitf genes were determined from Mitf transcript variants data obtained from the wild type, mutant, and Xenbase.
| Isolation of Mitf transcript variants
Total RNA was extracted from the tails of wild-type and mutant tadpoles (stage 47). For each, six tadpole tails were homogenized in the ISOGEN reagent (Nippon Gene, Tokyo, Japan), and RNA was extracted according to the manufacturer's protocols. Then, poly(A) + mRNA was isolated using the Oligotex-dT30 <Super> mRNA Purification Kit (Takara Bio, Shiga, Japan). Double-stranded cDNA was then synthesized using the PrimeScript Double Strand cDNA Synthesis Kit (Takara Bio, Shiga, Japan).
To isolate A-Mitf transcript variants, PCR was performed using the following primers: 5′ ATGCAGTCAGAAT CTGGAATTG 3′ and 5′ CTAACAGTGATCATTTTCTTC CAT 3′. The conditions for PCR were 94°C for 3 min, 40 cycles of 94°C for 1 min, 51°C for 1 min, and 72°C for 2 min, followed by 72°C for 5 min. To isolate M-Mitf transcript variants, PCR was performed using the primers: 5′ ATGCTGGAAATGCTTGACTAT 3′ and 5′ CTAA CAGTGATCATTTTCTTCCAT 3′. The conditions for PCR were as described above except that the annealing temperature was 49°C for 1 min and the elongation time period was 1.5 min at 72°C. PCR products were subcloned into the pGEM-T Easy Vector (Promega, Madison, WI, USA) and sequenced.
RNA probes to examine mitf expression in pigment cells of tadpole tails were generated from the exon sequences 1a-4 or 7-9 of Mitf.S (named "mitf 1a-4" and "mitf 7-9," respectively). To amplify mitf 1a-4, PCR was performed using the primers 5′ ATGCAGTCAGAATCTGGAATTG 3′ and 5′ CGTGTTTGCCATTTGCATAGAAG 3′. To amplify mitf 7-9, the primers used were 5′ GGCGAAGATTTAA CATCAACG 3′ and 5′ CTAACAGTGATCATTTTCTTC CAT 3′. The same PCR conditions were used for mitf 1a-4 and mitf 7-9: 94°C for 3 min, 40 cycles of 94°C for 1 min, 51°C for 1 min, and 72°C for 1 min, followed by 72°C for 5 min. PCR products were cloned into the pGEM-T Easy Vector (Promega). Antisense and sense RNA probes for in situ hybridization were generated from cDNA fragments using the DIG RNA Labeling Kit (Roche, Basel, Switzerland) .
RNA probes to examine dct expression in pigment cells of tadpole tails were also generated. To amplify dct cDNA fragments, PCR was performed using the primers 5′ TCTGTCCGGGACACATTGCTC 3′ and 5′ GCTGAAAGTGGAATTCCTGAA 3′. The conditions for PCR were 94°C for 3 min, 40 cycles of 94°C for 1 min, 51°C for 1 min, and 72°C for 1 min, followed by 72°C for 5 min. PCR products were cloned, and antisense and sense RNA probes were generated as described above.
| Analysis of intron/exon boundaries in the mitf gene of Xenopus laevis
Genomic DNA was extracted and purified from wild-type and mutant embryos (stages 24-27) using Nucleospin (MachereyNagel, Düren, Germany) according to the manufacturer's Genes to Cells FUKUZAWA protocols. To obtain the sequence of the intron and exon 1b boundary in X. laevis mitf, PCR was performed using the primers 5′ GACTAATTAGCAGCCCATCTC 3′ and 5′ TCTGTTGCATGAACTGAGCTG 3′. The conditions for PCR were 94°C for 3 min, 40 cycles of 94°C for 1 min, 52°C for 1 min, and 72°C for 1 min, followed by 72°C for 5 min. PCR products were cloned into the pGEM-T Easy Vector (Promega) and sequenced.
To analyze the intronic sequences around exon 5α to 5δ of X. laevis mitf genes in the wild type and the mutant, PCRs were performed using the primers described in Supporting Information Figure S3 . The conditions for PCRs are also shown in Supporting Information Figure S3 .
| Whole mount in situ hybridization
Wild-type and mutant tadpoles (stage 46) were used to examine the expression of mitf and dct in pigment cells. WISH was performed as described (Sive, Grainger, & Harland, 2000) , with the exception that BM purple was used as substrate, and RNase treatment was omitted. Specimens were incubated with a bleaching solution to remove melanin (Mayor, Morgan, & Sargent, 1995) .
| Statistical analysis
The incidence of Mitf transcript variants lacking a certain exon was compared between the wild type and the mutant. Statistical significance was calculated using χ 2 test.
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